Lifestyle data are rarely used in multivariate economic and social studies because the data describe the probability of having a categorical attribute. We propose a novel conversion of lifestyle data into metric scale values. Examining the 2001 referendum on the Allianz-Arena in Munich, our analysis demonstrates that refined indicators of value and strata orientation outperform the typical oriented indicators of economic wealth, in terms of capturing the spatial distribution of support and opposition to the project.
Measuring and quantifying Lifestyles and their Impact on Public Choices
The case of professional football in Munich
Introduction
Typically, economists address heterogeneity in different population groups with socioeconomic indicators, such as income per capita, the unemployment rate or education levels.
Nevertheless, it could be argued that, in modern societies with increasing levels of individualisation and broad consumption possibilities, this focus on strata affiliation does not sufficiently account for societal complexity. As stated by Salomon and Ben-Akiva [36] almost 30 years ago, "the concept of life-style is becoming a major differentiating trait between population groups substituting for economic and social classes"(p. 623). With this concept individuals are classified into different lifestyle categories on a broader basis of values, attitudes or leisure patterns (Veal [44] ). However, due to their multidimensionality, these concepts are less empirically straightforward.
The current study contributes to the debate of empirical measurement of the heterogeneity of lifestyles by proposing a conversion of milieu data into metric scale values. We test the new variable by investigating its ability to explain the public choice for professional football, a good for which we expect preferences to vary substantially between lifestyle groups. Thus, we test the variable within a spatial analysis of the public referendum for the Allianz-Arena in Munich. Specifically residents were questioned about the public provision of infrastructure and a site for the football arena.
Although such a facility may be socially desirable overall, local opposition may impose serious barriers to construction. This attitude is often referred to as the NIMBY ("Not In My BackYard") phenomenon. Typical NIMBY facilities with positive effects for a wider population, but (perceived) negative effects at the local level, are airports, train stations and major sports facilities. Given the NIMBY phenomenon, an informed location choice for a stadium or any other facility with local externalities, will also seek to minimise local opposition to a project to avoid the emergence of citizens' initiatives and to limit the number of legal appeals. Hence, it is important to investigate the (social) characteristics of residents and how these characteristics influence their attitudes to the project.
The lifestyle groups that derive the largest net utilities are expected to exhibit the highest sympathy for the commitment of public funds and, hence, the largest probability of voting in favour of the referendum. If our hypothesis is true, there should be a significant relationship between the local rates of approval and the residents' lifestyles.
In our empirical investigation, we capture the multidimensionality of lifestyles with two indices -strata affiliation and value orientation -based on the definition of Sinus milieus, as discussed in section 2.2. By doing so, we refine earlier studies which examine milieu effects on a descriptive basis (Ahlfeldt et al. [8] ). Furthermore, we contrast our results with an analysis based on more established socio-economic variables, such as age and economic wealth, which have proved relevant in studies of referendums on stadia 1 (Agostini, Quigley and Smolensky [1] , Coates and Humphreys [16] ). Finally, we control for perceived proximity effects of the stadium and for spatial dependency (Ahlfeldt and Maennig [7] ). We also address endogenity concerns with an instrumental variable design. We find the hypothesised significant relationship between lifestyle indices and the share of 'yes' votes. Furthermore, the lifestyle indices perform better than the more 'standard' set of control variables and they add substantially to the explanatory power of the models. Munich would commit to providing a municipal plot in the framework of a long-term inheritance rights contract and to contribute, to the usual extent, to the necessary infrastructure measures (in particular, the construction of public rail transportation and road connections). It should be noted that this 'usual public contribution' amounted to as much as €210 million, of which the city of Munich provided €107 million (N. N. [33] ). The plot itself was valued at about €85 million (N. N. [31] ).
Background and Data
Notably, the voter turnout in the subject referendum was about 37.5%, which is the highest turnout in the history of referendums in Munich. At the city level, a significant majority (65.7%) voted in favour of the new stadium, indicating that most of the residents expected the public (monetary) costs to be offset by an increase in their utility. Besides the expected positive economic impact of the stadium projects (Matheson [28] ), these positive net utilities may stem from a sense of civic pride, well-being and happiness or consumption benefits and public good benefits such as being or becoming a 'world-class city' (Carlino and Coulson [13] , Coates and Humphreys [16] , Groothuis, Johnson and Whitehead [22] , Szymanski and Kavetsos [42] ). It should also be noted that the new stadium was regarded as a prerequisite for Munich to be the host city of the 2006 FIFA World Cup. Any (lifestyle-specific) utility expected from this event would also influence voters' decisions. Another channel through which lifestyle-specific preferences could operate is the 'iconic' architecture planned for the stadium, for which the architects Herzog & DeMeuron were commissioned.
Lifestyle: Introducing a novel metric scale value
Although the concept of lifestyle 2 was mentioned in 1900 by Simmel [38] and in 1922 by Weber [45] , it did not earn much attention before the mid-1980s (Mochmann and El-Menouar [29] ). Veal [45] summarises various descriptions and defines lifestyle as 'the pattern of individual and social behavior characteristic for an individual or a group' (p. 249). Geißler [20] argues that, although the concept of lifestyle is focused on consumption and leisure, it also refers to family, taste and culture. Sometimes, other aspects and spheres of life, such as occupations or politics, are included. Therefore, the lifestyle approach accounts for different ways of life beyond the class-specific observable/objective socio-structural variables, such as income and education. Nevertheless, lifestyle is not independent of class or strata because behaviour is also affected by family background and level of education (Mochmann and El-Menouar [29] ). Evidently, it is easier for researchers to address the inequalities of societies and populations in empirical terms through the concept of class because they can use indicators like income or education. However, due to the increasing individualisation of inequalities, the 'death of class' debate has questioned the idea of a class society (e.g. Clark and Lipset [14] , Clark, Lipset and Rempel [15] , Grusky [24] , Pakulski and Waters [34] ). In addition to class-specific indicators, the lifestyle approach includes tastes, behaviour, attitudes and values (Mochmann and El-Menouar [29] , Veal [44] ).
We propose to quantify lifestyle groups by employing the MOSAIC Milieu classification scheme. The MOSAIC Milieus were developed for direct marketing applications and correspond to the Sinus Milieus created by the market research institute Sinus-Sociovision with a spatial reference. Groups of like-minded individuals are classified into ten milieus, which can be visualised in a two-dimensional diagram with strata affiliation at the vertical axis and value orientation at the horizontal axis (see Fig. A1 in the Appendix). Socioeconomic factors and general attitudes of life or consumption are also included (Sinus-Sociovision [39] ). The ten milieus can be described in table 1.
Sinus Milieus are provided with links to a microgeographic dataset on the distribution of consumers, determining the probability of belonging to a specific milieu (Sinus-Sociovision [40] ). We use the probability of belonging to a certain Sinus Milieu (Sinus-Sociovision [40] The application of these milieu data in empirical analyses is difficult because the data describe the probability of having a categorical attribute. To avoid this weakness, we propose to convert the milieu data into metric scale values. Therefore, the two axes in the milieu diagram are scaled from zero to ten. The geographic centre of each of the ten milieus is chosen to represent the respective milieu, such that the individual milieu is described by the numeric values for its strata affiliation at the vertical axis ( ) and its value orientation at the horizontal axis ( ) (see Appendix Fig. A1 ). A higher (lower) -value indicates membership in higher (lower) social strata; a higher (lower) -value denotes a higher degree of modernity (traditionality) in the value system. Our analysis requires a connection between social and physical space. Therefore, we compute the aggregated indices of social strata (Y) and value orientation (X) for each of the 261 subdistricts i based on the MOSAIC milieu probabilities of belonging to a certain milieu m in subdistrict i and multiply each by our auxiliary coordinates of the respective Sinus milieu:
Other Data
At the time of the assessment (October 21 st , 2001), a total of 1,259,730 inhabitants were living in Munich, Germany in an area of 310.41 km 2 . The municipal area of Munich was divided into 25 municipal districts, 106 constituent districts and 455 subdistricts. Aside from the municipal districts, the municipal area could be further subdivided into 656 voting precincts at the time of the assessment. However, in the event of smaller ballots, such as a public poll, the city used a different division of the voting precincts for reasons of cost and turnout. Accordingly, for the referendum on the new stadium, the municipal area was divided into 311 voting precincts.
In the referendum on the new stadium in Fröttmaning, 902,061 citizens were entitled to vote.
They were all German nationals or nationals of other EU member states who had reached the age of 18 on polling day and who had been registered as predominantly resident in Munich for at least three months. 338,225 citizens who took part Among the 311 voting precincts, there were 50 postal vote districts, which cannot be further In addition demographic data on the population, such as age, gender and the proportion of foreigners in Germany and the EU as of September 30, 2001 are included in our analysis.
These data are available in the 656 voting precincts and were aggregated to the 261 precincts, according to the official register. Furthermore, we obtained data on the distribution of the overall purchasing power from the Munich statistics office (München [30] ), which derives the data from a prognosis of the consumer research society Gesellschaft für Konsumforschung We adjust the data on purchasing power, party affiliation and milieu probabilities to the level of the 261 voting precincts using GIS (Geographical Information System) and standard area interpolation techniques (Arntz and Wilke [12] , Goodchild and Lam [21] ). Our empirical analyses are based on the observation of grouped data at the precinct level because individual data on residents' preferences are not available. We use the method of 'ecological inference', similar to Rushton [35] , to infer the probability of a voter, whom we consider representative for a precinct, supporting the project. An extensive discussion of the underlying assumptions of ecological inference can be found in Shively [37] , King [26] or King, Rosen and Tanner [27] .
Empirical Results

Descriptive Analysis
An initial descriptive assessment of the effects of voters' lifestyles on their stadium preferences is facilitated by a comparison of the distribution of the 'yes' votes, the strata affiliation ( ) and the value orientation ( ) for all voting precincts j in Munich (see Fig. 1 ).
Fig. 1 a) -c) The distribution of 'yes' votes, strata affiliation & value orientation
Map a) shows that the proportion of 'yes' votes is higher in the north-west and south-east of Munich and that voters in the centre tend to oppose the project. The voting behaviour in proximity to the new and the old stadium differs: in the precincts near Fröttmaning, the area of the new stadium, the share of the 'yes' votes is small in comparison to the rest of the city.
In the voting precinct that includes the old Olympic stadium, the proportion of 'yes' votes is higher than in Fröttmaning, although ambiguous: To the north of the Olympic park -where the 'ZHS Gelände' represents an alternative site for the new stadium -the share of 'yes' votes is relatively high, while the share in the south and east of the old stadium decreases beginning at a distance from the site of around 500 meters.
These patterns could be indicative of proximity costs of the arena that were expected to dominate the benefits, similarily detected within a range of 3-5 km for other professional sport facilities (Ahlfeldt and Maennig [6] ). In the case of the old stadium, the residents in the Olympic district and in the north supported the relocation to reduce or avoid proximity costs.
Second, given that stadia may increase land values and property prices (Ahlfeldt and Kavetsos [3] , Ahlfeldt and Maennig [4] , [5] , Carlino and Coulson [13] , Feng and Humphreys [17] , Tu [43] ), the negative effect in Fröttmanning might have been driven by renters. They would normally oppose projects that increase property prices because they would be driven out of the housing consumption optimum (Ahlfeldt [2] ). Third, and of crucial importance for this study, Coates and Humphreys [16] argue that distinct types of households derive different net utilities from a stadium, depending on the members' preferences for the consumption benefits The left part of the figure shows that lifestyle groups with a more modern value orientation concentrate in central areas, with only a few exceptions at the fringe (e.g., in the west of Fröttmaning or in the east of Munich in Riem). In contrast, higher status milieus tend to group into clusters ( Fig. 1 c) ). It could be argued that the milieu indicator 'strata affiliation' captures effects that are mainly related to income, which is often used as a socio-structural variable in empirical models.
Although, as expected, 'strata affiliation' is correlated to our income proxy (purchasing power), Quadrant c) shows that purchasing power and the proportion of 'yes' votes are only weakly correlated, if at all. Hence, income does not represent a direct determinant of voters' preferences for the stadium project. One interpretation is that income only has an indirect influence because it is just one of the determinants that constitute lifestyle.
Fig. 2 a) -d) Pairwise correlation of indices
To facilitate an integrated multivariate correlation analysis of the support for the Allianz-Arena and both milieu indices, we plot the observed share of 'yes' votes into a twodimensional strata-value space. This social space is similar to the original illustration of Sinus-Sociovision and displays the strata affiliation on the y-axis and the value orientation on the x-axis (see Fig. 3 ). For this purpose, we apply standard area interpolation techniques to form a smoothed social surface of the average approval rate, which we examine with respect to the milieu indices on the axes. 
Multivariate Analysis
The results of the descriptive bivariate correlation analyses (Fig. 2 ) and the quasi-multivariate illustration (Fig. 3 ) in the previous section support the hypothesis that belonging to certain lifestyle groups is associated with distinct probabilities of voting for (or against) the new stadium. Furthermore, Fig. 1 indicates the presence of direct stadium externalities, as shown by Ahlfeldt and Maennig [7] . If the location of stadia and the distribution of household types are jointly determined or otherwise mutually dependent, we should account for these direct stadium externalities to obtain an unbiased estimate of lifestyle effects. Lastly, non-lifestyle related, socio-demographic attributes may also contribute to the net utility derived from a professional sports stadium.
Therefore, we set up a generalised spatial regression model as follows:
where the dependent variable pcvy i represents the percentage of 'yes' votes in the respective precincts i in the Munich referendum. Z n is a vector of non-lifestyle and non-location explanatory variables. We consider age, gender and the unemployment rate, which covers potential stadium construction effects, as factors with a direct influence. Also, citizens of non-German EU member states, who were allowed to participate in the referendum, are included due to their limited attachment to local football geography, and their interest in keeping taxes low.
The proximity effects of stadia are captured by the distance D m to the stadium m, where m={Olympic Stadium, Allianz-Arena}. These effects can be either positive or negative and are related to use as well as non-use values (e.g., the transportation cost of attending matches, externalities related to spending and congestion, as well as architecture and landscape design).
We define the two indicator variables g im = I{D im ≤G km}. They take the value of one for precincts in the areas impacted by the stadium and capture otherwise unobserved location characteristics that are common to these areas. We use the same variables to constrain the linear marginal effect of the stadium's distance from these areas by interacting the stadium's distance and the indicator variables. While ε i is a random error term, all other Greek letters denote the unknown parameters to be estimated. 3 We estimate different variations of Equation (2) to investigate the impact of lifestyle on voters' preferences. The results are listed in Table 2 . The first two regressions are carried out to set a benchmark for evaluating the other models. The first benchmark model comprises the set of control variables, which are assumed to exhibit a direct influence on the stadium preferences (Z n ) as well as the location variables (g m and D m ). However, there are no proxies for lifestyle. Thus, regression 1 is the basic model to assess the contribution of milieu indicators to explaining residents' support for the Allianz-Arena project.
The basic model is extended for purchasing power in Model 2. This model is the classic approach to account for strata affiliation through income measures. 4 In Model 3 we replace purchasing power by the above milieu indicators for 'strata affiliation' (Y) and 'value orientation' (X). In Models 4 to 6, purchasing power, as a proxy for income, is assumed to exhibit an indirect influence on stadium preferences by determining lifestyle. Among other variables, purchasing power is used as an instrument for the lifestyle measures in a two-stage design.
A To avoid these problems of endogeneity, we apply three exogenous lifestyle shifters to instrument the milieu variables. We assume that these instruments determine lifestyle choice and, at the same time, have no direct impact on stadium preferences. As discussed above, we employ the purchasing power as an instrument. The direction of influence from the higher income groups on the share of the 'yes' votes is unclear a priori. On the one hand, higher income groups could show a higher level of support for the new stadium because, for example, richer people can afford to visit the stadium more frequently. In addition the new facility has a large number of business seats and was designed to satisfy the demands of more affluent spectators. On the other hand high-income voters are subject to higher tax rates.
Specifically, they would be reluctant to support expenditure programs that potentially lead to cuts in school quality or cultural offerings, to name a few possibilities. We thus argue that the preferences towards the new stadium do not change linearly with income per se, which is supported by Fig. 2 c) .
The second instrument is the political party affiliation to the CSU (Christian Social Union). In the election, 837,846 citizens were entitled to vote, and 80.3% voted on polling day. We obtain all voting data from the Munich statistics office or the Munich district administration department (München [30] , N. N. [32] ).
The third instrument is the proportion of the Evangelical population from the Munich statistical office for the year 2001 as a lifestyle shifter. Following the same reasoning as above, we can assume that religious denomination is exogenous because it is chosen by one's parents in childhood. Like purchasing power and political party affiliation, religious denomination has no obvious direct influence on football preferences, as expressed in the referendum, but it has an indirect effect by determining lifestyle, which is the identifying assumption. Again, the base year 2001 left little time for the sorting of residents, which alleviates reverse-causality concerns.
Models 4 to 6 employ a two-stage design where, in the first regression stage, the predicted values for milieu variables strata affiliation and value orientation are obtained from regressions of each indicator on all non-lifestyle variables from Equation (2) (V q ) and the three instrumental variables (IV o ) discussed above.
where and are error terms; all other Greek letters are parameters. In the second stage, the predicted values and replace the milieu indices in Equation (2).
The results of the first stage are presented in the Appendix (Table A1 ). They show that the instruments have the expected effects on the lifestyle variables. Purchasing power and religious denomination have a highly significant positive influence on strata affiliation; political party affiliation has a "negative" impact on value orientation, i.e. the higher the proportion of CSU voters, the higher the probability of belonging to a lifestyle milieu with more conservative values. Additionally, the test statistics indicate that the instruments applied are adequate. The Kleibergen-Paap statistic refuses an underidentification and the Hansen J reveals that the model is not overidentified. (4), rejecting a lag model in favour of an error correction model. The results for the two stage error correction regression employing the maximum likelihood technique are presented in Model 6. 5 In general, all three methods yield similar results for the parameters and significance levels, although the standard errors are somewhat lower in the weighted and spatial Models 5 and 6.
In comparison to Model 3, all coefficients of the distance variables remain the same and are still highly significant. This robustness indicates that the stadium's effects on voting patterns, as evidenced by the descriptive analysis and the benchmark models, are probably not driven by the spatial correlation between different household types and the stadium's location (i.e., due to sorting).
Taking these findings and the positive first-stage test statistics together, we can conclude that the estimated impact of value orientation on stadium preferences is downwardly biased in OLS. This trend is at least partially due to a right-side endogeneity of lifestyle with respect to observable socio-demographic characteristics. In Model Specifications 3 to 6, the employed lifestyle variables outperform the traditional indicator for economic wealth and significantly contribute to the explanation of the spatial voting pattern. These results strongly support the existence of heterogeneity in the expected net utility of the project, which may be attributable to either varying (consumption) benefits or subjective assessments of the opportunity cost of the project.
Summarising these results confirm that the preference for professional football is characteristic of substrata or middle strata and reveal that the value orientation applied here is as important as the strata affiliation. Additionally, it should be mentioned that the strata affiliation index derived from the Sinus milieus includes a variety of indicators besides income and is thus a more multifaceted indicator. Lifestyle, preferences, tastes and attitudes are not linearly constituted along an income ray, but follow more complex social patterns.
Discussion and Conclusion
The current study proposes a novel method to quantify lifestyles and test evidence for the variation of consumer preferences across lifestyle groups. We find that lifestyle proxy Note: Own illustration, on the basis of.Sinus-Sociovision [39] .
